Abstract. Discussed are the reproductive and productive characteristics of the dairy and prolific Chios sheep breed, originating from the homonymous Greek island. Besides the island, the breed is also raised in the Greek mainland, the westcoast of Turkey and in Cyprus. It is early maturing, with long reproductive reason and lambing period, extending from October to March. Inspite its high ovulation rate, repeatability estimates do not suggest the presence of fecundity genes. The average prolificacy ratio ranges between 1.80 and 2.0, with triplets and quadruplets not uncommon. The average exploitable milk yield varies between 180 and 200 kg, with occasionally reported productions of up to 400 and 500 kg. Repeatabilities of prolificacy and milk production based on island data were found 0.15 and 0.40, respectively. Heritability of milk yield from the island was 0.31 and 0.40, respectively, for second and third lactations. Recent estimates from Cyprus report values of 0.30 and 0.39 for 90-day milk and total milk yield, respectively. Other parameters and information on udder (mechanical milking), growth, and carcass characteristics as well as on crossbreeding trials are also reported. Some considerations are given with regard to potential and valorization of this highly productive sheep breed.
Raising and testing of Chios sheep
The highly productive Chios (C) sheep breed originates from the homonymous Greek island, of the Aegean sea, but must have been influenced by fat-tailed animals of Asian provenance. The contribution of foreign blood is also suggested by its finer wool and more uniform fleece than that of the Greek Zackel (19) . Besides the original small insular nucleus, numbering at present about 2000 animals (21) , purebreds and crossbreds found in the Greek mainland and some islands are estimated to approach 100 000 head (12) . C breed under Sakiz is found in the neighbouring western Turkish coastal area, numbering some 13 000 head (37) . Higher numbers reported by other Turkish authors might include purebreds and crossbreds as well (2) . A sizeable population of 80 000 purebreds and 115 000 crossbreds occurs in Cyprus and a limited number, used primarily for upgrading 576 JOURNAL OF AGRICULTURAL SCIENCE IN FINLAND purposes, is found in North African, Middle East and other Mediterranean countries (30) .
The animals under study are medium to large in size, with long body and legs, suggestive of a pronounced dairy conformation. The tail is characterized as semi-fat and coneshaped. The males have long spiral horns. The udder is large but pendulous, often with extra teats. The wool is essentially coarse but more uniform and thinner than that of the Greek Zackel. The colouring is white, with some black or dark spots around the eyes, at the tip of the ears and nose and often around the belly and legs. In the island of Chios they are kept as stall-fed animals on a family basis (1 -lO head (21) . Tested ewes with annual milk production below 100 kg were culled. Rams from good mothers owned by local producers (private studs) were leased for natural service of ewes for a fee.
Pedigree information, phenotypic characteristics and production data were collected, recorded and filed by the Agricultural Service of Chios. Annual milk production was estimated as the yield measured after lambs weaning (commercialised), but not earlier than 61 days after parturition. Reports on the reproductive and productive traits of C have been occasionally presented by Greek experts. A more detailed quantitative analysis of over 4500 observations was carried out by the first author in 1965 (38) .
Since 1977, the Halkidiki Agricultural Research Station (H. Station), near the village Agios Mamas, has been assigned the task to investigate the physiological and zootechnical aspects of C. The above programme, supported by AGRIMED and financed by European Communities and the Greek Ministry of Agriculture, aimed at establishing a sizeable closed flock, with new facilities and additional technical personnel to help the development of the research scheme (6) (31) . Distribution of parturitions showed that at the H. Station (2991 cases) and in the Island (4707 cases) peak months were November with 40 % and January with 42 % lambings, respectively. It is also reported that some ewes may lamb two times during the same year. The average gestation length in 2131 cases was found to be 149.21 ±2.54 days (31) . Detailed research at the H. Station on the ovulatory activity with laparoscopy and progesterone determinationrevealed that the average ovulationrate was 3.2510.81, and the repeatability 0.33. The relatively low estimate of repeatability suggests that the high ovulation rate of the C ewes is not controlled by fecundity genes (1).
C demonstrates high prolificacy, significantly superior to that of mainland breeds.
Average prolificacy in the Island during the periods 1957-62 (38) and 1980-86 (21), as well as in mainland units, was found to be approx. 1.80, as shown in Table 1 , where is also given its breakdown by lactation. Prolificacy ratios and frequency of multiple births by litter size (LS) from H. Station data (6) , are given in Tables 2 and 3 (28) . These estimates are much higher than others reported in the literature.
Milk production C breed combines superior fertility and high (30) .
In Greece summarised results of milk control from different sources are given in Table 4 (38, 21, 8). On the average, the annual MY (14) . Research in progress indicates that omitting one or two Sunday milkings has no significant effect on milk quantity and quality (13) .
Body weight, growth and carcass characteristics
In Turkey, the height and weight of ewes were found 65-75 cm and 40-45 kg, respectively. In the case of Boztepe and Cesme farms the height and weight were found 73 cm and 52 kg, respectively (32) . In the Chios island, height and weight of ewes were 70 -76 cm and 48-52 kg and those of rams 81 cm and 65 80 kg (19, 21) . Higher figures are given by experimental flocks in Cyprus with ewe weights ranging from 55 kg 5 weeks post partum to 57 kg at lambing (23) . H. Station corresponding measurements were on the average 75 cm and 70 kg for ewes and 84 cm and 89.5 kg for rams (6) . The semi-fat-tailed characteristic has been regarded as a disadvantage. From various measurements in the Island the length of the tail was found 24-27 cm and its breadth at the base 9-12 cm. Studies in Athens with 38 female lambs, slaughtered at 40 kg body weight, showed that docking at birth caused a statistically significant increase in the weight of the epiploon and the percentage of body fat (33) .
Calculations in Cyprus on 1632 lambs of both sexes have given weights (kg) 3.8±0.03 at birth, 14 Table 6 . Daily growth rate during suckling was found 282 g and 216 g for male and female lambs, respectively (6) . Carcass studies in Cyprus at fixed age, gave cold carcass weight and dressing percentage of male lambs at 42 days: 7.46 kg and 47.7 % and at 60 days: 9.12 kg and 47.4 %, respectively. The ratio milk/carcass gain was found for single males: 8.49 and for twins: 8.71. Regression equations predicting carcass weight from live weight were also computed (3). Similar research being done with fixed slaughter weight, in addition to dressing percentages, gave the following data concerning carcass composition of the join »best and neck» at 18 kg slaughter weight; lean = 47.55 %, fat = 31.42 % and bones ± tendons = 21.03 % (15) .
At the H. Station, the composition of the joints rack and loin was found by dissection to be: lean = 59.5 %, fat = 21.1 % and bones 
Crossbreeding
Crossbreeding between different local Greek breeds and C for upgrading purposes has been used lately to a considerable extent, but often without being part of a well planned and controlled scheme. As a consequence, the results have not been always satisfactory, especially in instances that the crossbred animals are exploited under very extensive and marginal conditions. In Cyprus, C rams have been used more systematically for upgrading the local Cyprus fat-tailed breed, with result the creation of a crossbred population of 115 000 (30) .
Experimental upgrading in Greece with EF rams showed that FI ewes had the best productivity for milk yield, prolificacy and lamb viability. However, 3/4 EF crossbreds were inferior to C ewes, as it appears from Table 7 (39, 16) . Lambs from industrial crossbreeding between C and several indigenous Greek breeds were heavier than purebreds at birth and at 90-100 days of age (7) . Loin composition of crossbred lambs EF X C was found to be: lean = 68.36 %, fat = 20.78°/o and bones =10.86 % at 30 kg slaughter weight and lean = 64.14°7o, fat = 26.31 % and bones = 9.55°/o at 38 kg slaughter weight (17) . In Cyprus, A X C crossbreds outyielded purebreds and other crossbreds in milk, fat and protein (24) . Crossing C with local and Awassi resulted in 20-week heavier lambs in comparison to those of the aforementioned pure breeds (22) . 29.6). Traits studied exhibited the highest heterosis for weaning weight (7.5 %) and the lowest for birth weight (6.3 %) (29) . Crossbreeding between C and A in Turkey aimed at investigating the possibilities of producing fast growing and high carcass quality slaughter lambs (9, 10, 11). Similar crossbreeding trials are also reported from Lebanon between C and A (4) and from the Sultanate of Oman between C and A (5) and more recently between C and the Omani breed (36) .
General considerations C constitutes a highly valuable genetic material, contributing considerably to the increase of milk and lamb productivity under relatively improved husbandry conditions. Experiences so far acquired from the place of origin and the neighbouring areas of Greece, Turkey and Cyprus suggest that this breed can (35) . Indications in Greece also suggest that C sheep suffer a drop in production when exposed to cold and windy conditions.
In Cyprus there are three important conditions favoring the development of the breed: (a) a substantially large population, (b) the necessary structure (70 % of units have over 20 animals), which permits the application of new management systems and (c) a genetic improvement programme under development. This latter programme is meant to have a pyramidal scheme, at the base of which are pri-vate production farms (70000 sheep) and at the top will operate state breeding stations and private selection units (10 % of the base) (30) .
Currently, due to its large C population size, Cyprus represents the main exporter of breeding stock to Near East and North African countries (30) .
In Greece, until the sixties raising of pure C sheep was practically limited to the island itself. Since then, however, its exploitation was extended to the Greek mainland, with the installation of medium size units, kept under more or less intensive conditions. It should not be overlooked, however, that uncontrolled crossbreeding of mainlandbreeds with C rams with natural service and artificial insemination have preceded pure breeding operations and in many cases have caused problems. The Island nucleus is recently decreasing in size, but without immediate danger of extinction given that the breed is well established in the Greek mainland, in Cyprus and in Turkey. This shrinking is mainly due to the gradual diminution of interest of younger people for this kind of small family enterprise, the size of which creates by itself problems in adapting modern husbandry techniques. Other factors contributing to this unfavourable evolution are the absence of a vigorous breeding and promotion organisation (rigid selection, lamb marketing etc.), the lack of locally produced feedstuffs and the tendency to replace sheep by dairy goat raising. To cope with this among the measures taken are subsidies of 1750, 2100 and 2500 drach. for every controlled ewe for the first, second and third year, respectively, and of 4000-7000 drach. for every purchase of young rams (21) . The European Communities, on the other hand, provide economic support for the establishment of new units. It is the general conviction that the insular nucleus (the purity of which is in some degree guaranteed by the geographical isolation), should be strengthened and reconstituted to a population size of at least 4000-5000 head in order to preserve the original gene pool. This will permit again the possibility to provide genetic material to the rest of Greece and to various countries as it had been done until 1980 (21) . This can be accomplished by changing the exploitation system from traditional stall-fed of I -l o 1 -10 head to a more enterprising type of [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] head, where the substantial economic and technical assistance will be readily applicable. Under such circumstances, the implementation of sound control networks for systematic selection will become possible (tentatively, a progeny testing scheme) and the establishment of the flockbook and the necessary association for the promotion of the breed will become reality. With reference to the mainland sector, it is suggested that a nationwide breeding plan should be adapted which will include identification of purebred animals and technical control of breeding stock, and in a more advanced stage application of a genetic improvement scheme in close connection to the one in the island of Chios. Besides being used for animal improvement in Greece, it would have been interesting to exploit more thoroughly the prolific value of this rare genetic resource in crossbreeding schemes with foreign breeds, with immediate objective to increase lamb meat production in the broader Mediterranean area.
As it becomes obvious from the above, the valuable C breed, combining high dairy and prolific properties, if given zootechnical support and correctly exploited, has the genetic potential to contribute substantially to the amelioration of sheep productivity in the region under consideration.
